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Abstract:

ackground: The primary objective of any drug for hyperthyroidism is to control clinical
manifestations and maintenance of normal levels of hormonal concentrations. It also
targets to prevent the recurrence of disease along with minimizing associated risk factors.
In this study, effectiveness of oral anti thyroid agents was checked to normalize altered levels of
thyroid hormones due to hyperthyroidism.
Methods: The study was comprised of 40 subjects of whom 30 were experiencing hyperthyroidism
and were administered anti-hyperthyroid drugs. 10 patients of hyperthyroidism were not taking
any medication. Standard dose regimens of carbimazole and propylthiouracil were employed for
all 30 hyperthyroid patients under closed monitoring. Physical as well as biochemical analyses of
all subjects were done and thyroid profiling was performed for measuring levels of free thyroxine
(fT4), free triiodothyronine (fT3), thyroid stimulating hormone (TSH) and antibodies against
thyroglobulin (Tg).
Results: Thyroid profiles of medicated hyperthyroid patients were compared with the profiles of
non-medicated group. Statistical analysis appeared with non-significant values for all four
parameters.
Conclusion: No significant difference was found between medicated and non-medicated groups.
We recommend that combinatorial drugs and new derivatives with better efficacy and fewer side
effects should be employed to treat hyperthyroidism.
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Introduction

Thyroid gland is one of the major endocrine gland
involved in  synthesis of three hormones
triiodothyronine (T3), thyroxine (T4) and calcitonin
[1]. These hormones are synthesized by a glycoprotein,
thyroglobulin (Tg) produced in follicular colloid of
thyroid cells upon stimulation by thyroid stimulating
hormone (TSH) [4]. Various biological procedures such
as growth, development, reproduction, metabolism,
nervous system maturation and muscle functions are
regulated by thyroid hormones and variations in these
hormones lead towards mild to severe ailment [2].
Complications that are wusually observed in
Hyperthyroidism are Tachycardia, hypotension,
diarrhea, sepsis, trauma, acute renal failure, lactic
acidosis, cardiac dysrhythmia and thyroid storm in most

severe cases [3].

Tg also serves as a sensitive marker to monitor
recurrence of hyperthyroidism disease due to variation
of its levels in thyroid disorders [5].

In case of autoimmune hyperthyroidism or
hypothyroidism, antibodies against Tg are present and
cancerous states of thyroid gland such as follicular and
papillary cancers as well as certain concurrent diseases
like type 1 diabetes, rheumatoid arthritis and pernicious
anemia are also evaluated by estimating antibodies
against Tg. Antibodies against thyroglobulin may also
be present in patients with Hashimoto’s thyroiditis,
myxedema, hypothyroidism, thyrotoxicosis, Graves’
disease, and simple goiters are not expressed when
thyroglobulin serve as tumor marker [6]. If circulating
levels of thyroid hormone are decreased then levels of
thyroid stimulating hormone will be increased as it has
been seen in certain thyroid disorders, so TSH is another
marker to evaluate thyroid status [7]. In
hyperthyroidism, TSH (thyroid stimulating hormone)
receptor antibodies and Tg-Ab are responsible for
autoimmune response of this disease and it is 4-7 times
more common in females than males [8]. It occurs at any
intervals of life mostly in 3rd and 4th intervals [9].

It has been well reported that certain environmental
factors are there which are grossly responsible for the
probability of cancer and interruption in immune
system of thyroid gland and these are; iodine intake,
atomic radiations and therapeutic applications [10]. All
of these players markedly change levels and functions of

thyroid markers and effectiveness of drugs used in
hyperthyroidism lies in reversing these abnormal
parameters.

For coping up with these hazardous and chief factors in
order to reduce associated thyroid disorders, anti-
thyroid medications are recommended to minimize
reappearance of ailment as well improving patient’s
quality of life. Hypo and hyperthyroidism patients
should receive treatment that may keep their hormone
levels at normal state. Hyperthyroidism patients are
critical, they must be treated by a specialist whereas
hypothyroid patients can be treated or diagnosed by
general practitioners. In the battle against thyroid
disorders many efforts have been done on thyroid drugs
for identifying promising outcomes. First line of
treatment in hyperthyroidism is drug therapy or
radioactive iodine but in critical conditions surgery may
be done [11].

Anti thyroids are the first choices of treatment in clinical
settings and are source for cure of disease in 40% of
hyperthyroidism patients. Radioactive iodine is given to
those patients who previously relapse from anti thyroid
drugs but also can be given initially if patients have toxic
nodule or multi-nodular goiter because anti thyroids do
not relieve this goiter formation.

The primary anti thyroid drugs prescribed in Pakistan
to treat hyperthyroidism are; carbimazole and
propylthiouracil. These drugs have also been proven to
be used for patients to prepare them for radioactive
iodine therapy or surgery.

CARBIMAZOLE

Carbimazole is commonly used in the treatment of
hyperthyroidism. It efficiently reduces the mass of
thyroid hormones synthesized by the thyroid gland. It is
administered in the form of high initial dose before
surgery or administration of radioactive iodine. Possible
side effects are nausea, headache, joint pain,
gastrointestinal problem, skin rash, itching, hair loss,
urticaria, bone marrow problems and muscle pain [12].

PROPYLTHIOURACIL

Propylthiouracil was published by FDA (food and drug
administration) in 2009 for liver failure and
hyperthyroidism. It inhibits the conversion of T4 to T3.
It is given 2-3 times a day because of its short acting
lifespan and lowers down thyroid hormone levels [13].
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Propylthiouracil is the drug of choice for pregnant
women because it has a lower risk of birth defects [14].
Major side effects are agranulocytosis, aplastic anemia,
hepatitis, acute renal failure, nausea, urticaria, jaundice
and leukopenia.

Methods

The study included 40 patients who were experiencing
hyperthyroidism and they appeared with positive
symptoms for thyrotoxicosis. Patients were divided into
two groups. Group I was comprised of 30 patients who
were taking two anti-thyroid drugs; carbimazole and
propylthiouracil as primary treatment. 10 patients were
included in Group II and they were not using any
medicine.

Patients were recruited from Centre of Nuclear
Medicine (CENUM), Mayo Hospital, Lahore, and,
selection was made after taking complete history and
medical as well as physical examinations were also done
before sampling of patients. The hormonal statuses of
patients were evaluated by using ELISA kits of
Monobind Company for fT3 and fT4 with catalogue
numbers: T3 eialk-314 and T4 eia2k-314 respectively.
TSH and Tg-Ab were estimated through ELISA kits of
Generic Assay GmbH Company with catalogue
numbers 109570-14 and 119570-14 respectively.

Patients were recruited after signing consent forms and
those with any concomitant disorder were strongly
restricted in the study. In our community hospitals,
carbimazole is the major drug which is used to treat
hyperthyroidism owing to its reported efficacy over
propylthiouracil and lesser side effects [15].

In group I, 20 patients were prescribed carbimazole
while 10 were on propylthiouracil therapy. Standard
dosage regimens i.e., 15-40 mg /day and 200-400 mg/
day of carbimazole and propylthiouracil respectively
were employed for medicated group.

Sampling of group I was done at the end of third month
of therapy at fasting state and drug treatment was not
stopped in them, while sampling of group II was done
before initiation of therapy.

Results

All the results are given in tables and figures, below.
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Diseased Diseased Diseased
population population population
Parameter with Normal ~ with High  with Low
values (%) values (%) values (%)
fT4 (10-2
(10-23 53.30 30 16.70
pmol/L)
fT3 (0.5- 1.
(0.5- 1.85 o A
ng/ mL)
TSH (0.39- ’ “
6.16 pIU/ mL)
Tg-Ab (<20
- 64 36 0

Table 1: Percentage of Medicated Group with Normal,
High and Low values of Thyroid Parameters

Sr P-values
N(; Parameters between Study
Groups

1. Thyroxine (fT'4) 0.946

2. Triiodothyronine (fI3) 0.704

3 Thyroid stimulating hormone 0.200

) (TSH) ’
Thyroglobulin Antibodies
4. 0.717

(Tg-Ab)
Table 2: P-values based on ANOVA Test between Study
Groups

Sr Mean Standard Error
) Parameters of Mean (SEM)
No values
values

1. Thyroxine (fT4) 47.497 + 8.671726
Triiodothyronine

2. 7.399667  + 1.350988
(£T3)

3. Ihyroidstimulating o 0000, 1520052

’ hormone (TSH) ' -

Thyroglobulin

4. Antibodies 127.38 +23.2563
(Tg-Ab)

Table 3: Means and Standard Error of Means of Medicated
Group
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Standard

Sr. Parameters Mean Error of

No values Mean (SEM)

values

1. Thyroxine (fT4) 44.02 + 13.92035

5. [iiodothyronine 0, +1.907486
(fT3)

3. [Ihyroidstimulating o +0.015811
hormone (TSH) -
Thyroglobulin

4. Antibodies 31.53 +9.970661
(Tg-Ab)

Table 4: Means and Standard Error of Means of Non-
medicated Group

m11--20
m21-30

31--40
m41--50
m51--60

Figure 1: Pie Chart for age-wise representation of
hyperthyroidism patients: Randomized age grouped
people were selected from both hyper medicated and non-
medicated groups. 11-20 yr. age people were 7; 21-30 yr.
age people were 15; 31-40 yr. age people were 7; 41-50 yr.
age people were 8 and 51-60 yr. age people were only 3.

Discussion

We examined effects of anti-thyroid drugs on thyroid
parameters ie. fI3, fT4, TSH and Tg-Ab in
hyperthyroidism patients of Pakistani population. A
total of 53.3 % population appeared with normal levels
of fT4 while populations with the normal fT3, TSH and
Tg-Ab were 0%, 34% and 64% respectively. Percentages
of patients with higher values were 30, 96, 22 and 36 for
T4, fT3, TSH and Tg-Ab. Neither of the drugs proved
to be completely effective in normalizing all altered
thyroid parameters associated with hyperthyroidism.

Both of the drugs i.e. propylthiouracil and carbimazole
did not prove any significant effect on thyroid markers.
Results are comparable with the study done by Mary H.
Samuels in 2001 in which it was concluded that anti
thyroid drugs in hyperthyroidism are effective but are

not responsible for the successful treatment of this
disease [16].

Recently improved efficacy of carbimazole over
propylthiouracil has been discussed by Douglas Ross et
al. in 2011 which proves that carbimazole is more
effective than propylthiouracil in some degree of
effectiveness as it lowers down the levels of thyroid
hormones more quickly than propylthiouracil and has
less side effects and mostly given before radioiodine
treatment. Furthermore, it is considered as a drug of
choice for hyperthyroidism. There are reports regarding
its efficacy which strongly prove that, even in prolonged
usage, long term remission rate is less than 50% [17].

According to our study fT3 and T4 are non-significant
in medicated hyperthyroid cases when compared with
non-medicated group with p-values i.e., 0.946 and 0.704
respectively and these non-significances were also seen
in study done by Mary Shomon [18]. Several studies
have been stated that TSH is an ideal investigation in
estimation of thyroid disorder. No difference found
between TSH levels of medicated and non-medicated
groups as we can see from the p-value of 0.200.

The levels of antibodies against thyroglobulin were also
appeared insignificant between medicated and non-
medicated groups with p-value 0.717, again showing the
inefficacy of both drugs in normalizing disturbed levels
of thyroid marker.

The variations in the values of TFT's even after the use of
propylthiouracil and carbimazole lead to the conclusion
that block regimens must be used to achieve euthyroid
status. This may be supported by the studies of
Vanderpump MPJ in 1996, and Weetman AP in 2001,
concluding that by acquiring dose adjustment in doses
of carbimazole for blocking thyroid function and
thyroxine for the replacement of thyroid hormones will
be more beneficial and smooth in controlling
biochemical pathology of hyperthyroidism [19,20].

Propylthiouracil and carbimazole also have been
reported to reduce the effectiveness of radioiodine
therapy in patients with Grave’s disease as reported by
Roberto B. Santos et al in 2004. They examined 100
patients with Grave’s disease of different age, gender,
anti-thyroid drug pretreatment duration, goiter size,
thyroid hormones T3, T4, fT4 and anti thyroid
antibodies who took radioiodine treatment in different

@ Advancements in Life Sciences | www.als-journal.com | November 2014 | Volume 2 | Issue 1 13



month intervals. These patients were withdrawn from
anti thyroids before 15 days of radioiodine treatment.
They resulted out that there are more chances of failure
of iodine 131 took
propylthiouracil before therapy rather than those who

therapies in those who

took methimazole [21].

Siersbaek et al, in 1978 estimated extra thyroidal effects
of anti-thyroids on serum levels of thyroid hormones
T3, T4, reverse T3 and TRH. They took 19 patients who
were having severe hyperthyroidism and treated with
fT4. Serum T3 levels decreased during administration of
propylthiouracil but reciprocal increase in r'T3 was seen.
There were no considerable changes in serum T4 and
TSH. Furthermore, carbimazole did not affected by any
of the parameters studied above [22].

Recently, in 2011, Luigi Bartalena et al. explained the
effectiveness of methimazole in hyperthyroidism.
Methimazole is more effective than propylthiouracil
because it has fewer side effects than the second one.
Propylthiouracil is only effective for pregnant women.
In case of toxic multi-nodular goiter and toxic adenoma,
methimazole can be given before surgery. Major side
effects are agranulocytosis, severe hepatotoxicity and
vasculitis [23].

Conclusion and Future Perspectives:

In light of our findings, physicians are suggested to
prescribe block regimen and focus should be put on new
derivatives with greater efficacy and fewer side effects in
our community hospitals for decreasing severity of
pathology. Moreover the combinatorial use of
triiodothyronine along with thyroxine should be
exploited for better results and these results may be

validated using a bigger set of data.
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